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This report 'is designated as Revision 0. The report covers
a specific site for a specific sampling time frame. The report

addresses only those samples that have been provided for data

~validation review.
-~ - — At-the reguest- of Westinghocuse Hanford Company
(Westinghouse-Hanford), one hundred percent of the total number

of Sample Delivery Groups received by A.T. Kearney, Inc. from the
100-IU-4 Operable Unit Sodium Dichromate Barrel ERA Investigation

and their related quality assurance samples were reviewed and
validated to verify that reported sample results were of
sufficient quality to meet guality control objectives.
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i.0 INTRODUCTION

The following samples were obtained from the 100-IU-4
Operable Unit Sodium Dichromate Barrel ERA Investigation sampling
event:

B01971 B01978 B01985 B01992 B019BO

B01972 B01979 'B01986 B01994 BO19B1
-~ B01ig73 ~~° BU1980 B01987 B01995 B0O19B2

B01974 B01981 B01988 B0199%6 B0O19B3

B01975 B01982 B01989 B01997 BO8XH9

B01976 B01983 B01990 B01998 -

B01977 B01984 B01%991 B01999

.y

vestinghouse~Hanford has requested that all of the Sample
Dellvery Groups be validated for the 100-1U-4 Operable Unit
- Sodium Dichromate Barrel -ERA Investigation. —Therefore, the data
from the chemical analysis of thirty three samples from this
sampling event and their related quality assurance samples were

_reviewed and validated to verify that reported sample results

were of sufficient quality to support decisions regarding
remedial actions performed at this site. Sample number B01993,
although included on the sample list was never submitted with any
data packages. Therefore, A.T. Kearney was requested by
Westinghouse-Hanford to submit the 100-IU-4 Sodium Dichromate
Barrel ERA Investigation, report without this sample. Sample
number B01980 was used to identify two samples. It was requested

. by Westinghouse-Hanford that sample B(Q1980 sampled.-on 4/8/93 be

changed to BO8HX9. The samples were analyzed by Thermo-Analytlc
Laboratories (TMA) and Roy F. Weston Laboratories (WESTON) using
U.S. Environmental Protection Agency (EPA) CLP protocols.

Sample analyses included:

¢ Inorganics
e General chemical parameters.

The table below lists the Sample Delivery Groups (SDGs) that
were validated for this sampling event. The validated data are
included in this report.
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" ] ) No. of - g
S8amples
| 8DG No. Matrix ﬁyalyzed Parameters
. lB@1931,W+ -8 9 Inorganics, Wet Chenm
B01978 S 1 Inorganics, Wet Chem
B01990 S 1 Inorganics, Wet Chem
B01994 S 9 Inorganics, Wet Chem
}IBOIQBO S 1 Inorganics, Wet Chem
| Bosxm9 s 12 Inorganics, Wet Chem

Thirty three samples were validated for radiochemical
parameters by TMA and Teledyne. Analytical protocols
specified in the Westinghouse Hanford Company Statement of
Work for Nonradiocactive Inorganic/Organic and Radiochemical
Analytical Services were used. Sample analyses included the

Frllaurineas
LUL‘U"‘Ils »

¢ Gamma spectroscopy

- B . _ !! o N Eﬁ- 6f
Samples
8DG No. Matrix Analyzed Parameters
e ———— ——————————————_______— . "7 —1
B01971 S ' 9 Radiochemistry
B01978 S 1 Radiochemistry
B01990 S 1 Radiochemistry
B01994 S 9 Radiochemistry
B0O19BO S 1 Radiochemistry
BO8XH9 S 12 Radiochemistry
#M%

The radiochemical data summary tables can be found following
Section 4.8.

Data quality was reviewed and analytical results validated
— - using Westinghouse-Hanford procedures and related EPA CLP
protocols and guidelines. Data were qualified based upon their
quality and the guidance provided by these sources. In instances
where the two protocols differed, the Westinghouse-Hanford
guidance was followed.

Three sets of split samples were submitted to WESTON
Laboratories as shown below:
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Set 1:

Sample No. Split Sample No. - Location
B01976 B01978 IU-4 Test Pit E6
Set 2:

Sample No. Split Sample No. Location
B01988 B01990 I1U-4 Test Pit C6
Set 3: “

Sample No.  Split Sample No. Location
B01998 BO19BO IU-4 Test Pit G4

_ The_split sample results for the . well locations were

included in the validated data. The results were compared using
_the sample guidelines for determining the RPD between a sample
-and its-duplicate.  The results fell within the required control
limit. All results for the well locations appear in the summary
tables within the report.

Three sets of field duplicate samples were submitted to TMA
as shown below:

Set 1:
Sample No. Duplicate Sample No. Location

B01976 B01977 IU~-4 Test Pit E6
Set 2:
Sample No, Duplicate Sample No. ocation

B01988 B01989 IU-4 Test Pit Ce
Set 3:
Sample No. Duplicate Sample No. Location

B019%8 ' B01999% IU-4 Test Pit G4

The field duplicate sample results for the well locations
were included in the validated data. The results were compared
using the sample guidelines for determining the RPD between a
sample and its duplicate. The results fell within the required
control limit. All results for the well locations appear in the
summary tables within this report.



Four equipment blanks were submitted to TMA. The
equipment blanks are identified as follows: B01971, B01980,

_ B01994 and BO8XH9, and were collected on 3/31/93, 4/02/93,

4/13/93 and 4/08/93 respectively.

Under EPA protocol, equipment blanks are water samples used
to indicate whether or not decontamination procedures were
adequate or that contamination was not inherent in the equipment
used. The equipment blank information provided was inadequate to
determine what contamination, if any, was a result of the
equipment used. Eguipment blanks require locaticn identifiers
and associated sample numbers in order to make such a
determination.

The report is broken down into sections for each chemical
analysis and radiochemical analysis type. Each section addresses
the data package completeness, holding time adherence, instrument
calibration and tuning acceptability, blank results, accuracy,
precision, system performance, as well as the compound
identification and quantitation. In addition, each section has
an overall assessment and summary for the data packages reviewed
for the particular chemical/radiochemical analyses. Detailed
backup information is provided to the reader by SDG No. and
sample number. For each data package, a matrix of chemical
analyses per sample number is presented, as well as data
qualification summaries.

Laboratory and data validation personnel added qualifiers to
the reported data based on specified data quality objectives.
The data reporting qualifiers are summarized as follows:

U - Indicates the analyte was analyzed for and not
detected. The value reported is the sample
quantitation limit corrected for dilutions and moisture
content. It should be noted that the sample

- gquantitation limit may be higher or lower than the
contract or method required detection limit, depending

e on_instrumentation, matrix and concentration factors.

J - Indicates the analyte was analyzed for and detected.
However, the associated value is considered to be an
estimate due to identified QC deficiencies. Data
flagged with a "J" may be usable for decision making

-—- —-purposes, depending upon.the DQOs .of .the project.
Laboratories qualify all reported organic detects below
CRQL with a "J" per the CLP procedures.

UJ - Indicates the analyte was analyzed for and not
detected. However, the associated detection limit is
considered to be an estimate due to identified QcC
deficiencies. Detection limits flagged with a "UJ" may
be usable for decisicn making purposes, depending upon
the DQOs of the project.
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-o.—- JN- = -Indicates the analyte-was analyzed for and that there
is presumptive evidence of the presence of the
compound. The concentration reported is considered an
estimate whHich should be used for informational
purposes only.

R = Indicates the analyte was analyzed for and due to a
significant QC deficiency, the data are deemed
unusable. Analytic results flagged "R" are invalid and
provide no information as to whether or not the analyte
is present.

It should be noted that, frequently, results will bear two
qualifiers - one given by the laboratory and one given during the
validation process. For example, a "U" qualifier is given by the
laboratory when the compound has not been detected during the
analysis, and a "J" qualifier may be added during the validation
to qualify the result due to minor quality problems. Therefore,
the resulting qualification is "UJ", where the "U" qualifier has
been given by the laboratory and the "J" qualifier given by the
validator.

The results of data validation performed for the 100-IU-4
"Operable Unit Sodium Dichromate Barrel ERA Investigation are
contained in the tables following each of the chapters in this
report.

Several general gquality trends which resulted in data
qualification were observed. These included:

e Two sets of percent solids for each sample were used to
calculate ICP and GFAA final results in two data packages.
No explanation was provided by TMA Laboratory in their case
narrative. Westinghouse-Hanford should address this issue
-— with the laboratory.

e Selenium calibration correlation coefficients were less than
0.995 for three analysis runs. All associated results were
qualified as estimates and flagged "J".

e Minor laboratory blank contamination was noted in the
inorganics analysis. Associated results were flagged
accordingly.

¢ The metals analysis showed minor matrix spike accuracy
problems, analytical spike recoveries below the QC limits;
laboratory duplicate RPD results outside of QC limits; and
ICP serial dilution results outside of QC limits.
Therefore, several metals results were flagged "J" due to
these factors.

_ e __GFAA analytical spikes were not performed for -arsenic, lead,
selenium and thallium in one data package. This is a
significant deviation from the CLP protocol. All associated

-results were -gualified-as estimates and flagged@ #JW,.

1-5
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e Hexavalent chromium soil sample holding times were exceeded
in three data packages. All associated results were
qualified as estimates and flagged "J".

e The matrix spike recovery fell outside the QC limits in one
---- - hexavalent-chromium -data package. All associated results
were qualified as estimates and flagged "“J%,

e Due to ’'lack of continuing calibration information, all gamma
spectroscopy results were rejected "R".

e Due to lack of an annual calibration for Liquid Marinelli

Detector #3, results in three data packages were rejected
. IIR"

e All gamma spectroscopy results were quallfied as estimates
source not belng identified bfvﬁﬁéizdevgga-;ctlvity. The

"J" qualifier was, however, superseded by the "R" qualifier
as described above.

In general, the protocol-specific QA/QC requirements were
“met for the samples analyzed in this investigation with the
exceptions noted above and discussed in detail in the chapters to
follow. All requested analyses were performed.

With the exceptions noted above, the protocol-specific data
quality objectives in terms of precision, accuracy, completeness,
representativeness, and comparability have been met.
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0

" INORGANICS

v
Test Pit E3 BO1973 s 04/02/93 v 2u |
| Test Pit E4 B01974 s 04/02/93 v 2u |
| Test Pit ES B01975 s 04/02/93 \ 2-11 ]
M TestpieEs BO1976 s 04/02/93 v 211 |
B1977 s 04/02/93 v 211
B01978 s 04/02/93 v 216
Test Pit E1 BO1979 s 04/02/93 v 21
I Test Pic D1 BO1981 s 04/08/93 v 2-34
Test Pit D2 BO1982 s 04/08/93 v 2.34
Test Pit C1 B01983 s 04/08/93 v 2-34
Test Pit C2 B01984 s 04/08/93 v 2.34
Test Pit C3 B01985 s 04/08/93 v 2.34
[ Test pit 4 B01986 s 04/08/93 v 234
Test Pit C5 B01987 s 04/08/93 v 234
Test Pit G5 -~~~ |  BOLSS 5 04/08/93 | V " 2.34
BO1989 s 04/08/93 v 234
B01990 s 04/08/93 | V 2-20
| TestPitC7 B01991 s 04/08/93 \4 2-35
{ Test it cs B01992 s 04/08/93 v 235
0 Test pit 61 B01995 s 04/13/93 v 2-24
I Test P G2 B01996 s 04/13/93 v 224
Test Pit G3 B01997 s 04/13/93 v 224
Test Pit G4 B01998 s | oa/13/93 v 2-24
B01999 s | ooym | v 224
BO19B0 s 04/13/93 v 2.30
Test Pit G5 BO19B1 s 04/13/93 v 224
| Test Pit G6 BO19B2 s  04/13/93 v 2-24
lTest Pit G7 B019B3 s o/ | v | 2w |
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2.0 INORGANIC DATA VALIDATION

2.1 DATA PACKAGE COMPLETENESS

The following data packages (SDG Nos.) were submitted for
validation and checked for completeness:

B01971 ) BO1990 BG19BO
B01978 B01994 BO8XHS

2.2 HOLDING TIMES

Analytical holding times for ICP metals and GFAA metals were
assessed to ascertain whether the holding time requirements were
~met by the laboratory. The holding time requirements are as
follows: samples must be analyzed within six months for all ICP
and GFAA metals.

All holding time requirements for all analytes in all data
packages reviewed were met.

2.3 INSTRUMENT PERFORMANCE AND CALIBRATIONS

Performance of specific instrument quality assurance and
quality control procedures, including deficiencies noted during
the quality assurance review, are outlined below.

Three calibration standards and a blank were analyzed for
arsenic, lead, selenium and thallium by GFAA. The correlation
coefficient of a least squares linear regression met the
requirements for calibration in most cases.

The calibration correlation coefficient for three selenium
analyses was <0.995. Although laboratory instrument Printouts
showed the correlation coefficients to be >0.995, results were
recalculated and verified to be at 0.9923, 0.9940 and 0.9907
respectively. 1In accordance with Westinghouse-Hanford Data
- Validation Guidelines, all associated results for selenium were
flagged as estimates "J" in the following samples.

e All samples in SDG No. B01971.

e Sample numbers B01995, B01997, B01998, B0199B1, B0199B2 and
B0199B3 in SDG. No. B01994.

¢ Sample numbers BO8XH9, B01981, B01983, B01984, B01985,
B01986, B01987, B01988, B01989, B01991 and B01992 in SDG.
No. BO8XH9.

2-1
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At least one standard and a blank were analyzed by ICP for
all other elements. -

The above calibrations were each immediately verified with
- - an ICV standard and a calibration blank. The ICV was prepared
from a source independent of the calibration standards, at a
mid-calibration range concentration. The ICV percent recovery
must fall within the control limits of 90 to 110 percent for
metals analyzed by ICP and GFAA. Calibration linearity near the
detection limit was verified with a standard prepared at a
concentration near the CRDL.

The ICVs met the recommended control limits in all cases.

The calibrations were subsequently verified at regular
intervals using a CCV standard. The control windows for percent
recovery of CCV standards are the same as the ICV windows
described above.

The CCVs met the recommended contrql limits in all cases.

2.3.1 ICP Calibration

An ICS was analyzed at the beginning and end of each ICP
sample run to verify the laboratory interelement and background
correction factors. Results for the ICS solution must fall
within the control limit of %20 percent of the true value.

The ICS has been analyzed at the proper fregquency and all
—--—--~ -ICSAB solution percent recovery values fell within the control
limit.

2.3.2 Atomic Absorption calibrations

Duplicate injections are required for all GFAA analyses.
The duplicate injections establish the precision of the
individual analytical determinations. For sample concentrations
greater than the CRDL, duplicate injections must agree within 20
percent RSD or CV. The AA calibration results are discussed
further in Section 2.7 of this report.

2.4 BLANKS

2.4.1 Positive Blank Results

Samples with digestate concentrations (in ug/L) of less than
five times (<5x) the highest amount found in any of the
associated blanks have had their associated values qualified as
non-detected and flagged "U". Samples with concentrations of
greater than five times (>5x} the highest amount found in any of
the associated blanks do not require qualification.

2-2
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Due to the presence of laboratory blank contamination, the
following sample was flagged "U" for barium:

e Sample number BO8XH9 in SDG No. BO8XH9.

Due to the presence of laboratory blank contamination, the

- —-— - --fellowing samples were flagged "U" for beryllium:
e Sample numbers B01581, B01982, B01983, B01984, B01985,
B01986, B01987, B01988, B01989, B01991 and B01992 in SDG No.
BOSXH9.

Due to the presence of laboratory blank contamination, the
following sample was flagged "U" for calcium:

¢ Sample number B01980 in SDG No. B01971.

Due to the presence of laboratory blank contamination, the
following samples were flagged "U" -for copper:

¢ Sample numbers BO8XH9, B01984, B01986, B01987, B01988,
B01989, B01991 and B01992 in SDG No. BO8XH9.

Due to the presence of laboratory blank contamination, the
following sample was flagged "U" for lead:

_e__Sample number B01994 in SDG No. B01994.

Due to the presence of laboratory blank contamination, the
following sample was flagged "U" for magnesium:

e Sample number BO8XH9 in SDG No. BO8XH9.

Due to the presence of laboratory blank contamination, the
following sample was flagged "U" for manganese:

¢ Sample number B08XH9 in SDG No. BO8XHS9.

Due to the presence of laboratory blank contamination, the
following sample was flagged "U" for potassium:

e Sample number BO8XH9 in SDG No. BO8XH9.

Due to the presence of laboratory blank contamination, the
following sample was flagged "U" for sodium:

e Sample number B08XH9 in SDG No. BO8XH9.

Due to the presence of laboratory blank contamination, the
following sample was flagged "U" for vanadium:

e Sample number B08XHS in SDG No. BO8XH9.

Due to the presence of laboratory blank contamination, the
____following sample was flagged "U" for zinc:

2=-3
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¢ Sample number BO8XH9 in SDG No. BO8XH9.
e Sample number B01994 in SDG No. B01994.

All other laboratory blank results were acceptable.

2.4.2 Negative Blank Results

In the case of negative blank results, if the absolute value
of any calibration blank exceeds the IDL, all non~detects are
qualified as estimates and flagged "J", and all positive results
- within two times the absolute value of the blank result are
qualified as estimates and flagged "J". 1In the case of
preparation blanks, if the absolute value exceeds the CRDL, all
non-detects are rejected and flagged "R" and all detected values
that are less than ten times the absolute value of the
preparation blank result are qualified as estimates and flagged
IIJII .

Due to a negative calibration blank result greater than two
times the sample result, the following samples were flagged "J"
for thallium:

e Sample numbers B01972, B01973, B01974 and B01975 in SDG No.
B01971.

No other negative blank results were detected.

2.5 ACCURACY

-

2.5.1 Matrix Spike Recovery

Matrix spike analyses are used to assess the analytical
accuracy of the reported data and the effect of the matrix on the
ability to accurately quantify sample concentrations. Matrix
spike recoveries must generally fall within the range of 75 to
125 percent. Samples with a spike recovery of less than 30% and
a sample value below the IDL were rejected and flagged "R". All
other samples with a spike recovery outside the QC limits are

-~ qualified as estimates and flagged *J%.

The matrix spike recovery fell outside the QC limits and the
associated results were flagged "J" for antimony in the following
samples:

e Sample number B01978 in SDG No. B01978.
¢ Sample number B01990 in SDG No. B01990.
¢ All samples in SDG No. B01994.

e All samples in SDG No. BOS8XH9.

2-4
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The matrix spike recovery fell outside the QC limits and the
associated results were flagged "J" for lead in the following
samples:

¢ Sample number B01978 in SDG No. B01978.
e Sample number BO19B0 in SDG No. BO19BO.

The matrix spike recovery fell outside the QC limits and the
assoclated results were flagged "J" for selenium in the following
samples:

e All samples in SDG No. B01994.

All other matrix spike recovery results were acceptable.

%% 2.5.2 Laboratory Control Sample Recovery

The LCS monitors the overall performance of the analysis,
including the sample preparation. An LCS should be digested or
distilled and analyzed with every group of samples which have
ex been prepared together. Sample recoveries less than 50% were
. ... rejected and flagged "R". _All other samples with LCS recovery
outside of QC limits are qualified as estimates and flagged "J".

One solid LCS was digested and analyzed for each of the
cases in this report that contained soil samples. The results
were compared against the established performance criteria and
found to be acceptable.

LCS solid samples for soil samples digested and analyzed by
WESTON could not be verified as actual solid samples. According
to the WESTON digestion logbooks, two milliliters of ICV were
used for the LCS. However, according to Exhibit ‘E, Section v,
Item 8 (pg. E-19) of the USEPA Statement of Work for Inorganics
Analysis, Document Number ILM01.0, the ICV can only be used as
— -~ -the LCS for the digestion and analysis of aquecus samples. A
solid LCS provided by the EPA or a certified agent is required

.
for sonil g:mp1ns.

(=L == T

All LCS results were found to be acceptable.

2.6 PRECISION

2.6.,1 Laboratory Duplicate Samples

The laboratory duplicate results measures the precision of
the method by measuring a second aliquot of the sample that is
treated the same way as the original. Samples whose precision
fell outside the quality control requirements were flagged as
estimates "J»,
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All laboratory duplicate recovery results were acceptable.

2.6.2 ICP Berial Dilution

The ICP serial dilution is used to determine whether
significant physical or chemical interferences exist due to
sample matrix. If sample concentration is >50 times the IDL for
"~~~ -~ an analyte and the %D is outside the control limits the

associated data must be qualified as estimates "J".
The ICP serial dilution result fell ocutside the QC limits

and the associated result was flagged "J" for barium in the
following samples:

o ¢ Sample number B01978 in SDG No. B01978.
The ICP serial dilution result fell outside the QC limits

and the associated results were flagged "J" for zinc in the
following samples:

:;? e Sample number B01978 in SDG No. B0197s.
e All Samples in SDG No. B01994.

e Sample number B01990 in SDG No. B01990.
e Sample number B019BO in SDG No. B019BO.

All other ICP serial dilution results were acceptable.

2.7 PFURNACE AA QUALITY CONTROL

= ~°- "~ "= "~ The post-digestion analytical spike is analyzed to determine
the extent of interference in the digestate matrix. When the
results of the analytical spike analyses exceeds the control
window of 85 to 115 percent recovery and the absorbance of the
sample is greater than fifty percent of the analytical spike
absorbance, then the sample must be reanalyzed using the MSaA.
The duplicate injections and the analytical spike recoveries
establish the precision and accuracy of the individual GFAA
determinations.
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2.7.1 Duplicate Injections

Each furnace analysis requires a minimum of two injections
(burns), except for full MSA. For concentrations greater than
CRDL, the duplicate injection readings must agree within 20% RSD
or CV. If these requirements are not met, the analytical sample
must be rerun once (i.e., two additional burns). If the readings
are then still outside the QC limits, the result is qualified as
an estimate and flagged "“J".

All duplicate injection quality control requirements were
met.

2.7.2 Analytical Spike Recoveries

For all samples whose analytical spike results are outside
the 85 to 115 percent control limit, but whose absorbances are
less than 50 percent of the analytical spike absorbance, the
samples were flagged as estimates "J". 1In cases where the
analytical spike recovery was 0,0 percent, the results were
rejected and flagged “R".

The analytical spike recovery fell outside the established
QC limits and the associated result was flagged "J" for selenium
in the following sample:

¢ Sample number B01981 in SDG No. BO8XHS.

Under the CLP 3/90 SOW for Inorganics, GFAA analysis
requires that an analytical spike be run immediately following
the associated sample and the percent recovery calculated to
determine further action. The analytical spike was not performed
for any of the GFAA metals in SDG No. B01990, therefore sample
results for arsenic, lead, selenium and thalllum in sample number
B01990 were qualified as estlmates and flagged "Jv.

All other analytical spike recovery results were acceptable.

2.7.3 Method of Standard Addition Results

- For all samples whose analytical spike results are outside
the 85 to 115 percent control limit and whose absorbances are
greater than 50 percent of the analytical spike absorbance an MSA
is required. In cases where the MSA correlation coefficient was
less than 0.995 the MSA analysis was repeated once. If the
correlation coefficient was still less than 0.995, samples were
flagged as estimates "J",

All MSA results were acceptable.
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2.8 ANALYTE QUANTITATION AND DETECTION LIMITS

777777777 Twenty percent of sample results and reported detection
limits were recalculated to ensure that the reported results were
accurate. Raw data were examined for anomalies, transcription
errors, and reduction errors.

" The reviewer verified that the results and detection limits
fell within the linear range of the instrument.

2,9 OVERALL ASSESSMENT AND SUMMARY

All samples were analyzed and reported under the 1990 CLP
protocol (EPA 1990). Several inconsistencies and deviations from
the protocol were observed. They are as follows:

A CcCV and CCB must be analyzed immediately after the ICV and
ICB. ICAP analysis does not follow this protocol. For ICAP
analysis a CCV and CCB were run after the initial interference
checks and CRI. This is incorrect because the ICSA/AB and CRII
are considered analytical samples and according to the CLP
protocol a CCV and CCB must be run prior to any analytical
samples.

Internal Chains of Custody lacked sufficient information
such as interdepartmental transfers, i.e., from the sample
custodian to the technician responsible for sample preparation
and the dates these transfers took place plus the EPA sample ID
number. Without this information Internal Chains of Custody can

--not -be verified-as-those-belonging to samples in this report.
Refer to Sections F-5, paragraph 1.5 and F-3, paragraph 1.4 of
the EPA CLP SOW 3/90 protocol.

Percent solids for samples in SDG Nos. B01971 and BOSXH9
submitted by TMA Laboratories were determined twice on two
separate days. The percent recoveries determined on the first
day were used to calculate final results from ICP analysis and
percent recoveries determined on the second day were used to
calculate final results from GFAA analysis. In several cases
— - significant differences were noted between the two
determinations. Below is a table of all samples which have two
percent solids results. In accordance with Westinghouse-Hanford

" Data Validation Guidelines no action was taken to qualify samples
based upon this discrepancy, however Westinghouse-Hanford should
contact TMA for an explanation in order to determine the percent
solids results’ acceptability.

Sample % Solids 4/12/93 %_Solids 5/11/93
B0O1971 92.7 97.0
~-= BO1972 -~ 93.9 99.2
B01973 90.4 96.2
B01974 94.1 99.2

[ 8]
[]
[+ ]
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B01975 88.8 96.2

B0197e6 91.8 97.6
B01977 ’ 90.8 87.6
B01980 99.8 100.0
Sample $ Solids 4/20/93 % Solids 5/11/93
BO8XH9 93.4 100.0
B0O1981 91.0 95.9
B01982 91.7 96.5
B01983 91.4 96.2
ROl19g4d . . 1.2 - - 97.1
B0Ol985 89.2 94.1
BO1986 89.4 94.8
B01987 90.1 94.3
B01988 89.9 95.0
B01989 89.6 90.2
B01991 92.3 93.1
B01992 92.2 92.6

For samples analyzed by WESTON, incorrect ICP instrument
detection limits (IDL’s) are being used to report results down to
the IDL. Two sets of IDL’s (Form 10) are included in the data
package for ICAP analysis, one for instrument IC1 and one for
instrument IC3. According to the case narrative addendum, WESTON
states that the highest IDL of the two instruments is used, as
per Exhibit E, Section V, Item 10 (pg. E-53) of the EPA Statement
of Work for Inorganics Analysis, Document Number IIMO01.0. This
is correct only when two instruments are being used to determine
sample results within a data package. However, in this data
package WESTON used only one ICP instrument to determine the
sample results and therefore it is that instrument’s IDL’s which
should be used to calculate results. According to the raw data
and the Form XIV information IC1 is the instrument being used for
analysis while some of the IDL’s of IC3 are the ones reported on

Forms 1-9. - This can effect results flagged "U" or results which

may be flagged "U" because of laboratory blank contamination.
Results have been changed, where necessary, to reflect results
based on IDLs from instrument IC1.

.. __LCS solid samples for.soil samples digested and analyzed by
WESTON could not be verified as actual solid samples. According
to the WESTON digestion logbooks, two milliliters of ICV were
used for the LCS. However, according to Exhibit E, Section V,
Item 8 (pg. E-19) of the USEPA Statement of Work for Inorganics
Analysis, Document Number ILMO01.0, the ICV can only be used as
the LCS for the digestion and analysis of aqueous samples. A
solid LCS provided by the EPA or a certified agent is required
for soil samples.
has not been labeled
labeled with only the
t.

5N
with the client (EPA) ID number. Results
ie Refer to Section B-

n

10 of the EPA CLP SOW 3/90.
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Except as noted in the preceding sections, all other
validated data are usable for all purposes.




INORGANIC ANALYSIS, SOIL MATRIX, (mg/Kg)
. [

Project: WESTINGHOUSE-HANFORD

Plaga__L__ of_1__ -

‘Laboratory. TMA )

iCasa. [SDG: B01971 I ‘ ‘
‘Sample Number B01971 BO1972 801973 B01974 B01975 B01976 B01977 801979 B01980
L.ocation EB TPIEE2 \TPE3 TPE4 TPES TPE6 TPEG TPE1 EB ;
Remarks EQP.Blank ' Duplicate EQP.Blank
Sample Date 3/31/93 4/02/93 4/02/33 4/02/93 4/02/93 4102/93 4/02/93 4/02/93 4/02/33
inorganic Analyles |[CRDL |Resuit [Q [Result |Q [Result |Q [Result [Q [Result |[Q |Result |Q |Result [Q |Resuit {Q |Rasult [Q [Result
Aluminum 200 | 5750 7090 6910 6530 6510 6300 6600 6430 48.4 |
Antimony 60 41U 4.0lU 39{U 39|U 40| U 40[U 41U 39{U 3.7{U
Arsenic 10 29 1.4 2.8 22 1.5 2.1 24 2.0 048 | U
Bariumn 200 733 89.4 89.7 80.9 67.3 64.3 73.1 66.3 0.51 |
Beryllium 5[ o019[u| 0.9 018|U| o026 019 U] 019|uf oa9|ul o013Jul oasiuU
Cadmium 5| o3|u| o030fu] o020|U] o029|ul|] o020fu| o29|UVU| o030]U[] 029|U| o0.27]|U
Caicium 5000 | 3540 6020 6860 9750 4860 3930 4380 6340 37|V
Chromium 10| 86.7 12.1 11.3 11.4 13.9 16.6 16.5 11.0 082t U
Cobalt 50 7.4 9.3 9.5 8.3 8.0 7.4 8.0 8.5 062U
Coppet 25 9.9 12.4 13.2 12.0 11.9 12.1 1.7 1.7 0.95 | U
Iron 100 | 17800 18600 18100 16400 16400 15800 16900 16900 452
Lead 3| 178 3.9 4.3 4.2 3.8 4.0 4.3 3.3 0.34
Magnesium 5000 [ 3540 4970 5420 5050 4450 4290 4490 4880 128U
Manganese 15 286 313 330 306 275 275 277 275 0.80
Mercury 0.2 N/A N/A N/A N/A N/A N/A N/A N/A N/A
Nickel 40 8.3 10.6 11.1 10.3 9.8 10.2 10.3 11.6 11| U
Potassiurn 5000 | 1630 1470 1540 1390 1300 1260 1280 1250 241U
Selenium S 0660J] 065U 069JUJ] o064 US| 067 UJ| 0.65|UJ] 074 [UI] 0.66 (U] 063 [W
Silver 10| 099U o098(ul 094(U| 094|U| o097|lU]| o08{U|[ 099([U| 095|u| o090 (U
Sodium 5000 184 262 285 234 228 239 261 267 49.0
Thallium 0] 054 U 053(UuJ] 0S56[{UJ] 052|UJ| 054|UJ] 053jU| o0e60juU]| 054|U| o052]U
Vanadium 50{ 31.3 41.7 37.0 33.3 39.2 35.6 38.9 38.9 0.78 [ U
Zinc 201 44.0 45.3 459 41.7 46.9 69.1 55.2 41.9 45
Cyanide 10 N/A N/A N/A N/A N/A N/A N/A N/A N/A

EB=Equipment Blank, TP=Test Pit, N/A=Not Applicable

‘GgEZ~IL-NI-AS-OHM

*ADY

0
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n SDG: B01971

REVIEWER: LM

" CALIBRATION DATA SUMMARY

1 COMMENTS: Correlation Coefficient

- | DATE: 1/19/94 l - PAGE_] OF_|_

CONTINUING | INSTRUMENT:

CALIB. TYPE: INITIAL
il CALIB. DATE COMPOUND Corr. SAMPLES QUALIFIER
Coeff. AFFECTED -
| sr14/93 Selenium 0.9923 All J

0 "A®Y ‘GEZ~IL~-NI-QS-DHM
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I SDG B01971 IREVIEWER CH

BLANK AND ﬁAMPLE DATA SUMMARY

' DATE: 1/,11/«;4 PAGE_]1 OF_1_
ICOMMENTS |
SAMPLEID | COMPOUND RESULT | Q | RT | unrrs | sx 10X | SAMPLES QUALIFIE
| " '| RESULT | RESULT | AFFECTED
CCB Calcium 101.4 ug/L' | 507 1014 B01980 U

=m===____====m=%=;=

‘gEZ-IL-N3I-QS-OHM

. Aau

0
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SDG: B01971

BLANK AND SAMPLE DATA SUMMARY

]

EIE mﬂ '

REVIEWER: CH DATE: ' 1/11/94 PAGE_] OF 1
COMMENTS: |
SAMPLEID | COMPOUND RESULT | Q | RT | UNITS | " 2% 10X SAMPLES | QUALIFIER
- - / RESULT | RESULT | AFFECTED
CCB3 Thallium 3.6 ug/ll | 7.2 36 B01972,
| | B01973,
B01974,
BO1975

0
-

|

*A9Y ‘6£2-1L-N3-0S-OHM

o



WHC-SD-EN-TI-235, Rev. 0

- DATA QUALIFICATION SUMMARY

SDG B01971 DATE 1/11/94 PAGE OF_L

I COMMENTS:
ﬂ COMPOUND QUALIFIER SAMPLES REASON
AFFECTED
et |
Selenium J All Calibration Correlation
Coefficent <0.995

Calcium U - BO1980 Lab Blank Contamination
‘Thaltium ) _ B01972, B01973, Negative Blank Results

B01974, B01975

|
e,

—‘;#===

|

i
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INORGANIC ANALYSIS, SOIL MATTHIX. (ing/Kg)

Page__1_of_1_

Project: WESTINGHOUSE-HANFORD
Laboratory: Roy F. Weston : ‘
Case |SDG: B01978
Sample Number B01978
Location TPEG
Remarks Split’
Sampte Date 4/02/93 ~ ‘
Inorganic Analytes JCRDL |[Result |Q |Result Result [ [Result |Q |Result Result Q [Result |Result [Q [Result |Q
Aluminum 200 4680] i ‘ -
Antimony 60 3.5 {UJ
Arsenic 10 161
Barium 200| 628[J°
Beryllium 5] o022[u
Cadmium 5 044 (U
Calcium 5000 [ 3740
Chromium 10 12.1
Cobalt 50 6.8
Copper 25 104
fron 100 | 12600
Lead 3 52[4
Magnesium 5000 3610
Manganese 15 233
Mercury 0.2 Ni/A
Nickel 40 9.7
Potassium 5000 | 1090
Salenium 5 0.22| U
Silver 10 1.19
Sodium 5000 112
Thallium 10 044 [ U
Vanadium 50 18.8
Zinc 20 44.91 J
Cyanide 10 N/A

TP=Tast Pit, N/A=Not Applicable



LT=T

SDG: BO1978

ACCURACY DATA SUMMARY

REVIEWER: PG DATE; 1/10/94 PAGE_] OF_|
COMMENTS: o |
| ' SAMPLE(S) QUALIFIER
SAMPLE ID COMPOUND % RECOVERY | AFFECTED REQUIRED
B01978S Antimony 65.8 B01978 J
| | 54.5 B01978 J

B01978S

Lead

‘g€Z~IL-NI-AS-OHM

*A8y

0
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" SDG: B01978

PRECISION DATA SUMMARY

REVIEWER: PG l DATE: 1/10/94

PAGE_1 OF_L_ “
" COMMENTS: | |
u COMPOUND SAMPLE ID: SAMPLE ID: RPD | SAMPLES AFFECTED | QUALIFIER
| Barium  BO1978 BO1978L 10.3 | B01978 1
| zZinc BOI978L BO1978 J

B01978

128.4

|

(N

==ﬁ

'gEZ-I1-NI~0S-DHM

*A9Y

0
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DATA QUALIFICATION SUMMARY

——

SDG: B01978 REVIEWER: PG DATE: 1/10/94 PAGE_1 OF_1 _

COMMENTS:
COMPOUND QUALIFIER SAMPLES REASON
AFFECTED
—— || Aotimony -~ - J - BUO1978 Matrix Spike
" Lead J B01978 Matrix Spike
| Barium J B01978 ICP Serial Dilution
Zinc J B01978 ICP Serial Dilution

e e e et
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INORGANIC ANALYSIS, SOIL MATRIX, (mg/KQ)

Projiact: WESTINGHOUSE-HANFORD

' Page_t__of __1_

Laboratory: Roy F. Weston

Caso . |SsDG: B01990
Sample Number B01990
Location ' TPC6
Remarks Split
Sample Date. 4/08/93 ‘ ﬁ ‘ _ .
Inorganic Analytes |[CRDL |Result |Q |Result Rasult Result Rasult Result Result Flesult Result Rasuit
Aluminum 200 | 4540 ' : :
Antimony 60 2.7 W)
Arsenic 1Q 1.6 J
Barium 200 67.9
Beryllium 5 034
Cadmium . 5 0.25
Calcium 5000 | 3990
Chromium 10 12.5
Cobalt 50 7.1
Coppar ‘ 25 9.6
iren ' 100 | 12200
Lead ' 3 411 J
Magnesium 5000 3270
Manganese 15 254
Mercury ‘ 0.2 0.06 | U
Nickel . 40 12.6
Potassium . 5000 | 1360
Selenium . 5 0.11 {UJ
Silver ‘ 10 0331 U
Sodium ‘ 5000 129
Thallium ‘ 10 0.22 {WJ
Vanadium 50 19.2
Zinc ' 20 2331 J
Cyanide ' 10 N/A

TP=Tast Pit, NfA=Not Applicable

‘g Z-IL-NI~JS-OHM

*AOY

0
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ACCURACY DATA SUMMARY

[SDG: B01990 'REVIEWER: PG DATE: 1/6/94 PAGE_1| OF | _
" COMMENTS:
| | SAMPLE(S) QUALIFIER |
SAMPLE ID COMPOUND % RECOVERY AFFECTED REQUIRED [{
B01990S 'Antimony 51.5 B01990 J , ||
| B01990A Arsenic Analytical Spike B01990 )
not performed ‘
BO1990A LLead Analytical Spike B01990 J
not performed |
" B0i990A Selenium Analytical Spike B01990 J
‘ not performed
r B01990A Thallium Analytical Spike B01990 J
not performed :
|

‘GEZ-IL-NI-0S-OHM

*ADY

0
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PRECISION DATA SUMMARY

R 4

I==—_——===I=====T==_=I== T ;
|| SDG: B01990 | REVIEWER: PG - DATE: 1/6/94 PAGE_L OF_|
| comments: | | |
H COMPOUND SAMPLE ID: SAMPLE ID: 'RPD | SAMPLES AFFECTED | QUALIFIER
Zinc B01990 BO1990L 147 | B019%0 J

‘GEZ-I1-NI-AS-DHM

*A9Y

0
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DATA QUALIFICATION SUMMARY

SDG: B01990 REVIEWER: PG DATE: 1/6/94 PAGE_| OF_1_
COMMENTS:
1) B . . B
- i COMPOUND QUALIFIER SAMPLES REASON
II ' AFFECTED
Antimony _ _____ I ee——.._._| BO1990 . Matrix Spike
WArsenic ) J ] B01990 ) Analytical Spike not
Lead J B01990 Analytical Spike not
performed
e Selenium ] B0O1990 Analytical Spike not
performed
Thallium J B01990 Analytical Spike not
i ] performed
o Zinc J B01990 ICP Serial Dilution
R
!
i
|
|
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INORGANIC ANALYSIS, SOIL MATRIX, (mg/Q)

Page__1__of __1__

Project: WESTINGHOUSE-HANFORD ‘

Laboratory: TMA | |

Case |SDG: B01994 i L - : ‘

Sample Number B01994 B0O1995 B01996 B01957 [B01998 . |B01999 B019B1  |B019B2  [B01983
Location EB TPG1 TPG2 TPG3 - ' |TPG4 TPG4 TPGS . fTPG6 [TPG7
Ramarks EQP.Blank | . o j Duplicate ‘ ‘

Sampie Date 4/13/93 4/13/93 4M13/93 4/13/93 |4M3/93 4/13/93 413/93 1411393  [4/13/93
Inorganic Analytes |[CRDL [Result {Q [Result [Q [Result |Q [Result [Q [Resuli [@ |Resut |Q@ [Result |Q |Result [Q |Result |Q |Result
Aluminum 200 54.3 6850 6020 72200 | 6790 6330 6760 | 6880 | 7110
Antimony 60 35Ul @ 39w 3.6 (UJ 3.8 {UJ 3.9 Ul 3.9 |U 3.7 [UJ 3.6 1UJ 3.5 |Ud
Arsanic 10 049 | U .21 2.1 20| 1.5 2.2 1.9 1.8 1.9
Barium 200 049{ U .67.8 69.1, 72.0. 733 74.9 68.3 70.0 76.9
Beryllium 5 010 | U 0.34 0.1 0.33.] 0.33 0.34 0.32 ‘ 0.33 0.32
Cadmium 5 0331U]| 037U 034U 036U 037{U 037U 035| U 034U 033 (U
Calcium 5000 29.4 4110 3870 4230. | 3670 3570 4030 3900 4320
Chromium 10 11| U '15.1 18.8 13.2 23.8 31.2 16.9 15.2 10.2
Cobalt 50 075 U| 8.7 8.1 8.2 8.0 1.1 8.1 8.3 8.5
Copper 25 0.83|U 11.8 10.6 12.0 1.1 13.4 11.5 12.8 11.2
Iron 100 122 17000 15900 16800 | 16400 32800 16300 16900 17400
Lead 3] 031|u]| 45 4.3 4.7 45 5.2 5.9 4.1 4.3
Magnesium 5000 9.1 |U| #4110 3740 4190 3950 3820 3990 3950 4460
Manganese 15| 041 . 291 272 314 292 342 290 283 304
Mercury 0.2 N/A . NIA N/A N/A N/A N/A N/A N/A N/A
Nickel 40 1.2{ U 10.4 911 10.4 9.9 11.9 8.9 10.2 10.8
Potassium 5000 3691 U 1380 1270 1480 1630 1570 1420 ‘I 1330 1 1450
Selenium 5 1.0 J 0.70 1UJ 0.70 [UJ 0.72 |UJ 0.73 |UJ 0.74 |UJ 0.7 U 0.72 |UJ 0.70 {UJ
Silver 10 0.75| U 083U 1.1 0.80{ U 0.95 25 0.94 ‘ 1.2 0.81
Sodium 5000 24.7 . 195 170 181 : 163 158 181 ‘ 170 171
Thalllum 10 0.24 | U 0251 U 0251 U 0.26 | U 0.26 | U Q.27 | U 026 | U 0.26 | U 025U
Vanadium 50 065U 37.0 336 36.3 : 335 35.4 34.8 : 38.5 38.8
Zinc 20 66 |UJ] 458([J 37.4 | J 506 )] J 4051 J 39.31J 425 J 418 J 399]J
Cyanida 10 N/A 'N/A N/A N/A N/A N/A N/A N/A N/A

TP=Test Pit, EB=Equipmaent Blank, N/A=Not Applicable

'GET~IL-NI-US-DOHM

*ADY

0
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ﬂ SDG: B(1994

CALIBRATION DATA SUMMARY

DATE: 1/14/94 | '

——— m=
REVIEWER: PG PAGE_] OF_{_

HCOMMENTS: Correlation Coefficient |
|| CALIB. TYPE: INSTRUMENT: 1

CALIB. DATE COMPOUND CORR. SAMPLES QUALIFIER

COEFF. AFFECTED
5/16/93 Selenium 9940 . B01995, B01997, I
‘ B01998, BO19BI,

'B019B2, BO19B3

'ggZ-1L-NI-AS-OHM

*ADY

0
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u SDG: B01994

REVIEWER: PG

| commenTs:

SAMPLEID | COMPOUND RESULT RT | UNITS | 5X 10X | SAMPLES | QUALIFIER
RESULT | RESULT | AFFECTED

| pBs Lead 1.56 vgl |78 15.6 B01994 u

 ccn Zinc 15.0 ug. | 75.0 150 B01994 u

3

g e ___
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ACCURACY DATA SUMMARY

|r-SDG: B01994

REVIEWER: PG

DATE: 1/13/94

PAGE_| OF 1

| commEnTs:

- | SAMPLE(S) QUALIFIER
SAMPLE ID COMPOUND % RECOVERY | AFFECTED REQUIRED

| Bo1oB3s Antimony 54,7 All ;o
BO19B3S Selenium 74.5 All ]

'6gZ-11-N3-dS-OHM

Aoy

0
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PRECISION DATA SUMMARY

"SDG:B@ED4 ]REVHﬂNER:PG

DATE: 1/13/94

PAGE_1 OF_1_

|| COMMENTS:

COMPOUND SAMPLE ID: SAMPLE ID: %D | SAMPLES AFFECTED. | QUALIFIER
Zine BO19B3 BO19B3L a2.1 | Al J
i

i

0 *A9¥ ‘GE£2-IL-NI-AS-OHM
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WHC~SD-EN-TI-235, Rev.

DATA QUALIFICATION SUMMARY

REVIEWER: PG

DATE:

0

1/13/94

| SDG PAGE_] OF |
QUALIFIER SAMPLES REASON
AFFECTED
- u B01994 Lab Blank
U B01994 Lab Blank
] B01995, B01997, Instrument Calibration
B01998, BO19BI1,
BO19B2, B019B3
] Al Matrix Spike
I All Matrix Spike
] All ICP Serial dilution |
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INORGANIC ANALYSIS, SOIL MATRIX, (rng/Kg) ‘ Pabe__1_ of_1_

Projact: WESTINGHOUSE-HANFORD
Laboratory: Roy F. Waston

Case ‘ {SDG: B01980

Sample Number B019B0 .
Location TPG4

Remarks Split

Sample Date 4/13/93 1 o
Inorganic Analytes [CRDL |Result [Q [Result [Q |Result |Q [Result |G |Result [Q |Result O |Result [Q [Result |Q [Result |G [Resull |Q
Aluminum 200 7530 i
Antimony 60 54 (U

Arsenic ‘ 10 3.3

Barium ‘ 200 82.3

Beryllium 5| 0.47

Cadmium 5 045| U

Calcium ‘ 5000 | 4030

Chromium 10 32.3

Cobalt ‘ 50 114

Copper ‘ 25 11.8

iron ‘ 100 | 20200

Lead ‘ 3 50(J

fMagneslum 5000 | 4730

Manganese ° 15 335

Mercury ‘ 0.2 N/A

Nickel ‘ 40 13.7

Polassium 5000 | 2120

Selenium 5 02| U ”
Silver ‘ 10 1.7

Sodium ‘ 5000 169

Thallium ‘ 10 0.67{U

Vanadium 50 344

Zinc 20 46.0| J

Cyanide 10 N/A

TP=Test Pit, N/A=Not Applicable

'g€Z-I1-NI-AS-OHM

*AdY

0
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Ii SDG: B019B0

ACCURACY DATA SUMMARY

L— -

REVIEWER: PG

DATE: 1/5/94 PAGE_1 OF_| _
| COMMENTS: - '
II ‘ | SAMPLE(S) QUALIFIER
SAMPLE ID COMPOUND % RECOVERY | AFFECTED REQUIRED
|| B019B0S Lead | 64.4 B019B0 ]

__]

I N R

H B

‘G€Z~IL-NI-AS-DHM

0 *A9Y
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PRECISION DA TA SUMMARY

SDG: B019Bl[) REVIEWER: PG | DATE: 1/5/94 PAGE_I_OF__L_ .I
COMMENTS: ‘ '
COMPOUND SAMPLE ID: SAMPLE ID: %D. { SAMPLES AFFECTED | QUALIFIER
Zinc BO19B0 B019BOL 91.9 | BO19BO J

'SEZ~I1~-NI-US-DHM

0 A9y
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DATA QUALIFICATION SUMMARY

REVIEWER: PG DATE: 1/5/94 PAGE_] OF_1_

COMPOUND QUALIFIER SAMPLES REASON
| AFFECTED
J B019B0 Matrix Spike |

] - | BO19BO ICP Serial Dilution




ve-2

INORGANIC ANALYSIS, SOIL MATRIX, (mg/Kg)

Projoct. WESTINGHOUSE-HANFORD

Page_1_of_2

Laboratory: TMA | . .
Case |SDG: BOSXH9 . 1 . . ] !
Sampia Numbar __|BO8BXH9  |B01981 . |BO1982 801983 B01984 B01985 801986 B019@7 B01988 B01989 |
Location . |EB TPD1 |TPD2 TPCH TPC2 TPC3 TPC4 TPCS! TPC6 TPCE
Remarks - IEQP. Blank . ? L L Duplicate
Sample Date . 14/08/93 4/08/93 . |4/08/93 4/08/93 4/08/93 4/08/93 4/08/93 4/08/93 4/08/93 4/08/93
inorganic Analytes [CRQL [Result |Q jResult [Q |Result [Q JResult |Q |Resull [Q [Result [Q [Resujt |Q [Resull |Q [Result |Q |Result |Q
Aluminum 200 50.1 8360 |. 8160 8010 7070 7800 6930 6660 770 7620 |
Antimony 60 3.8 (UJ 3.9 [UJ 3.9 U 3.8 |UJ 3.9 |WJ 4.1 1WJ dojul| 38w 4.1 |UWJ 4.1 [0J
Arsenic 10| 045U 31| 2.5 25 2.1 2.8 25 - 2.3 23 2.4
Barium 200 03{U 142 |. 89.3 89.2 72.0 81.5 - 79.8 68.3 69.0 77.1
Bearyllium 5| 0.06iU 030 | U 032U 028 | U 027U 034 [U[ 030fU 031U} 026[(U| 028|U
Cadmium 5 0.29 [ U 0.30{ U 029U 023 1 U 0.29{ UV 031U 029}1U 029U 031]U 0| u
Calcium 5000 19.31 U | 43201 4450 5890 4550 4570 4470 4460 7030 4780
Chromium 10 oes|ul 29.6] 16.4 16.8 16.5 16.2 11.6 15.6 17.1 17.7 |,
Cobalt 50| 060|U 18.3 }. 9.2 8.7 8 8.6 7.6 - 1.5 7.8 7.8 |1
Copper 25 23U 144 | 31.4 37.5 179U | 207 1I5|U] 130]Uf 138fu]| 127]UV
Iron 100 256 61800 |. 20300 21200 17600 19700 16100 16000 |~ | 16800 17300 | |
Lead ‘3| o0.33 58.7 |, 17.5 18.3 9.1 1.7 8.2 16.8 5.0 5.2
[Magnesium 5000 6.0{U| 4400 4670 4550 4310 4340 4120 4150 4300 4450
Manganese 15 0.25| U 592 | 345 328 277 307 283 269 269 279
Mercury 0.2 N/A N/A | N/A N/A N/A N/A NIA N/A N/A N/A
Nicke? 40 0.86 | U 42.2 | 12.8 13.3 10.4 11.3 9.6 10.1 10.3 11.2
Potasslum 5000 23.8|(U] 1690 1730 1560 1520 1590 1540 1470 1560 1620
Selenlum 5 0.64 [UJi 0.67|UJ] 090U 0.67 |UJ| 067 US| 0.69 (U] 0.66|UJ| 069 |UJ} 0.65(UJ] 071 |UJ
Silver 10 0.68 | U 4.5 0.85 1.3 0.86 0.73 068IU| 0678 | U 073 | U 072 | U
Sodium 5000 15.6 1 U 910 196 382 236 263 254 185 213 227
Thallium 10 050 | U 0.53 |1U 051 1U 0531U 053 | U 0.55 1 U 052 | U 055V 051 | U 056 | U
Vanadivm 50 044U 37.6 40.8 40.5 37.1 39.9 35.3 34.9 38.5 35.1
Zing 20 29| U 247 $0.3 145 61.6 83.4 50.7 46.0 38.1 38.1
Cyanide 10 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

EB=Equipment Blank, TP=Test Pit, N/A=Not Applicable

0 *A9Y ’'GEZ-IL-NA-GS-OHM
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INORGANIC ANALYSIS,

Project. WESTINGHOUSE-HANFORD

SOIL MATRIX, (mg/Kg)

Page_2_.of 2_

Laboratory: TMA i
Case |SDG: BOBXHI
Sample Number - |B01991 B01992
Location TPC7 TPCE
Remarks ‘
Sample Date ! |4/08/93 4/08/93
Inorganic Analytes {CRQL |Result |Q |Result |Q |Result Result Result Result Result Result [Q} |Result [Q [Result |Q
Aluminum 200 6120 7720 ' '
Antimony - 50 4.0|UJ] 39]uJ
Arsenic 10 2.2 2.2
Barium 200 61.3 75.0
Beryllium - |5 0.26 | U 0.32jU
Cadmium 5 0301 U Q29| U
Calclum 5000 5200 5180
Chromium 10 10.0 | 12.3
Cobalt 50 7.4 8.3
Copper 25 11.9{U 121U
iron 100 | 15200 18200
Lead ‘3 34 4,2
Magnesium 50001 4290 4310
Manganese 15 250 286
Marcury 0.2 N/A N/A
Nickel 40 10.2 10.5
Potassium 50001 1210 1640
Selenlum 5 0.68 {UJ| 068 |W
Silver 10 ‘NANRY 070 { U
Sodium 5000 | 202 270
Thallium 10 053{U 053 | U
Vanadium 50 35.8 40.0
Zinc 20 35.1 36.4
Cyanide 10 N/A N/A

|

EB=Equipment Blank,

TP=Tast Pit, N/A=Not Applicable

*A9Y ‘SEZ~IL-NI-QS-DOHM

o
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CALIBRATION DATA SUMMARY

e e — ] e
,;)G: BOSXH9 REVIEWER: MH DATE: 1/20/94
" COMMENTS: Correlation Coefficient .
CALIB. TYPE: INITIAL CONTINUING INSTRUMENT:
CALIB. DATE COMPOUND Corr. SAMPLES QUALIFIER
' Coeff. AFFECTED
05/16/93 Selenium .9907 BO8XH9, B0O1981, J
i B01983, B01984,
B01985, B01986,
B01987, B01988,
B01989, B01991,
B01992

*A9Y ‘GEZ~-I1-NI-OS-DHM

0
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e —————— ———

BLANK AND SAMPLE DATA SUMMARY

H SDG: BO8XH9 | REVIEWER: MH DATE: 1/11/94 PAGE_I OF_|_
COMMENTS: |
SAMPLE ID COMPOUND RESULT | Q | RT | UNITS 5X 10X SAMPLES | QUALIFIER
! ‘ RESULT | RESULT AFFECTED .
CCB Barium. 1.5 ug/L 7.5 15 BOSXH9 U
CCB Beryllium 5 ug/l. |25 5 B01981, B01982, | U
B01983, B01984,
B01985, B01986,
B01987, B01988,
B01989, B01991,
B01992
ICB Copper! 17.4 ‘ug/L 87 174 BOSXH9, B01984, | U
" B01986, B01987,
B01988, B01989,
B01991, B01992 |
CCB Magnesium 38.6 ug/l | 193 386 BOSXH9 v
| CCB Manganese 1.7 ug/L 8.5 17 BOSXH9 U
PBS Potassium 99.6 ug/L 498 996 BO8XH9 U
PBS Sodium 109 ug/ | 545 1090 BOSXH9 u-
I IcB Vanadium 3.0 w/l |15 30 B08XH9 U "
PBS Zinc 14.1 ug/L | 705 141 BOSXHY U
&mm= — ————— ——— ='—ﬂ' =w~=—.’

‘GET~-IL~NI-dS-DHM

0 "aA9d



ge—~¢

. ACCURACY DATA SUMMARY |
SDG: BO8XHY - REVIEWER: MH ‘ iEG‘E: 1194 " PAGE_L OF_1_
ICOMMENII'I‘S: 3 - |
. | - - SAMPLE(S) QUALIFIER
SAMPLE iD COMPOUND % RECOVERY | AFFECTED REQUIRED
B01992S | Antimony 51.3 All J
BOI9S1A Selenium 121 BO1981 J

XYY
Iim
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DATA QUALIFICATION SUMMARY

w
SDG: BO8XH9 REVIEWER: MH DATE: 1/20/94 PAGE_1 OF_]
COMMENTS:
COMPOUND QUALIFIER SAMPLES REASON
AFFECTED i
Selenium J BO8XH9, B01981, Corr. Coeff. <0.995
B01983, B01984,
B0198S, B01986,
- - B01987, B01988,
B01989, B01991,
B01992
Barium U BO8XH9 Lab Blank Contamination
Beryllium U B01981, B01982, Lab Blank Contamination
B01983, B01984,
B01985, B01986,
B01987, B01988,
B01989, B01991,
B01992
Copper U BO8XH9, B01984, Lab Blank Contamination
B01986, BO1987,
B01988, B01989,
B01991, B01992
h\/[agnesxum U BOSXH9 Lab Blank Contamination
Manganese U BOSXHY9 Lab Blank Contamination
| -Potassium- - U BO8SXH9 Lab Blank Contamination
Sodium U BO8XH9 Lab Blank Contamination
Vanadium U BO8XH9 Lab Blank Contamination
Zinc U BO8XH9 Lab Blank Contamination
Antimony J All Matrix Spike
Seleniym ] ——--- 4 B01981 GFAA Analytical Spike i
%%



THIS PAGE INTENTIONALLY
LEFT BLANK



-

 BOI9T2 \
Test Pit E3 B01973 s 04/02/93 \ 3-4 J
Test Pit E4 B01974 $ 04/02/93 \ 34
- Test Pit ES BO1975 ) 04/02/93 \ 34
Test Pit E6 B01976 s 04/02/93 v 34
B01977 S 04/02/93 \ 34
B01978 S 04/02/93 s 3.9 ﬂ
l Test Pit E1 BO1979 S 04/02/93 \ 34 ||
Test Pit D1 B01981 S 04/08/93 \ 3-15 |
Test Pit D2 B01982 s 04/08/93 v 3-15
Test Pit C1 B01983 s 04/08/93 \ 3-15
Test Pit C2 B01934 s 04/08/93 Y 3-15
Test Pit C3 BO198S s 04,/08/93 v 315
Test Pit C4 B01986 S 04/08/93 \ 3-15
| Test Pit s . BO1987 S 04/08/93 \ 3-15
! Test Pit C6 B01983 S 04/08/93 \ 315
B01989 S 04/08/93 \ 3-15
B01990 S 04/08/93 \ 3-10
- ! Tescpicr B01991 S8 [ 04/08/93 V- " 316 i
chst Pit C8 B01992 S 04/08/93 v 316
N Test Pit GI B01995 S 04/13/93 \ 311
Test Pit G2 B01996 $ 04/13/93 s 311
Test Pit G3 B01997 s 04/13/93 v 311
Test Pit G4 B01998 s 04/13/93 v 311 |
--B0199¢ S ~04/13/93 - v R S § i
BO19B0 s 04/13/93 \% 3-14
k Test Pit G5 BO19B1 s 04/13/93 \ . 3n
H Test Pit G6 BO19B2 S 04/13/93 v 311
| Test Pie 67 "B019B3 S 04/13/93 \"f== 311 |
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3.0 WET CHEMISTRY DATA VALIDATION

3.1 DATA PACKAGE COMPLETENESS

The following data packages (SDG Nos.) were submitted for

-validation -and- found to be complete:

B01971 B01990 BO19BO
B01978 B01994 BO8XH9

3.2 HOLDING TIMES

Analytical holding times for hexavalent chromium were
assessed to ascertain whether the holding time requirements were

--met _by.the lahoratory. - The helding time requirements are 24

hours for aqueous samples.

Although no specific holding times exist for soil samples,
results that grossly exceeded the 24 hour holding time limit were
qualified as estimates "“J",

Holding times were exceeded for hexavalent chromium in SDG
Nos. B01971, BO0O1978, B01990, B01994, BO19BO and BOSXHS. Aall

associated sample results were qualified as estimates and flagged
llJ‘l' .

3.3 CALIBRATIONS

3.3.1 Initial calibration
The following calibration procedures must be conducted:

e At least a blank and three standards were used to establish
the ion chromatography, ion selective electrode,
spectrophotometer, calibrations prior to sample analysis and
the correlation was >0.995.

All initial calibration results were acceptable.
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3.3.2 Continuing Calibration Verification

All cCV standards must be analyzed with the required:
— - -fregquency- or every 20 samples.- - The percent recoveries must fall
within the 90-110% acceptance windows.

The CCV for analytical run dated 4/16/93 exceeded the 110%
acceptance limit, however in accordance with Westinghouse-~-Hanford
Data Validation Guidelines, no qualification was required because
all sample results were less than the IDL.

All other continuing calibration results were acgeptable.

3.4 BLANKS

One laboratory preparation blank is analyzed at a frequency
of one every 20 samples. All blank results must fall below the
CRQL and if not, all associated data <5 times the amount found in
the blankis-qualified as non~detected and flagged "Uv,

[ T T
ALL TR

3.5 ACCURACY

3.5.1 Matrix spike Recovery

Matrix spike analyses are used to assess the analytical
accuracy of the reported data and the effect of the matrix on the
ability to accurately quantify sample concentrations. Matrix
spike recoveries must generally fall within the range of 75 to
125 percent. Samples with a spike recovery of less tha 30% and a
sample value below the IDL were rejected and flagged "R". All
other samples with a spike recovery outside the QC llmlts are
qualified as estimates and flagged "J".

The matrix spike recovery fell outside the QC limits and the
associated results were flagged "J" for hexavalent chromium in
the following samples:

e All samples in SDG No. B01971.

All other matrix spike results were acceptable.

3.5.2 Laboratory Control Sample Recovery

The LCS monitors the overall performance of the analysis,
including the sample preparation. An LCS should be prepared
(e.g., digested or distilled) and analyzed with every group of
samples which have been prepared together. The performance
criteria for solid LCS samples are established through

3=-2
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_EPA or an independent commercial supplier).

All LCS results were found to be acceptable.

3.6 PRECISION

Analytical duplicate sample analyses are used to measure
laboratory precision and sample homogeneity. Field duplicate
analyses are used to measure both the laboratory and the field
sampling procedure precision. '

All duplicate analyses results were acceptable for this
data.

3.7 ANALYTE QUANTITATION AND DETECTION LIMITS

Sample results and reported detection limits were
recalculated to ensure that the reported results were accurate.
Raw data were examined for anomalies, transcription errors, and
reduction errors. In addition, the reviewer verified that the
results fell within the linear range of the instrument.

3.8 OVERALL ASSESSMENT AND SUMMARY

A review of instrument continuing calibration information
and QC data indicate that instrument performance was adequate for
all analyses. The holding times for hexavalent chromium for all
samples in three data packages were exceeded and all associated
results were qualified as estimates and flagged "J". The matrix
spike percent recovery was exceeded for all samples in one data
package and all associated results were qualified as estimates
and flagged "J". Results that are qualified as estimates are
usable for limited purposes. All other QC results are considered

.. ____ _accurate within the standard error associated with the methods.
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'WET CHEMISTRY/ANIONS ANALYSIS, SOIL MATRIX, (mg/Kg)

Page__1__of__1__
Project: WESTINGHOUSE-HANFORD
Laboratory: TMA i
Case |SDG: B01971 i , ‘
| Sample Number B01971 BO1972 B01973 B01974 BO1975 = |B01976 | |BO1977 B01979 B01980
'|Location - EB TPE2 TPE3 TPE4 TPES = |TPE6 | TPEG TPE7 EB
Remarks Equip.BLK ‘ "|Duplicate Equip.BLK
Sampie Date 3/31/93 4/02/93 4/02/93 4/02/93 4/02/93 ~ 14/02/93 ' 14/02/93 4/02/93 4/02/93
Analytes Method [Result [Q |Result [Q [Resuit |Q [Result [Q |Result |Q@ |Result |Q |Hesult |Q |Resuk |Q |Result |Q |Result
Chromium VI 71971 053 (UJd] 053 |W Udi 053 |UJ} 0.56 0.54 055 |UJ| 052|UJ] 050 ]|UJ

- 0.55

UJ

EB=Equipment Blank, TP=Tast Pit, N/A=Not Applicable

'¢£Z-I1-NI-AS-DHM

*ADY

0



‘ ‘ | HOLDING TIME SUMMARY | |

’lm;— | ate: 121me PAGE_1 OF_1_
COMMENTS: ‘ | | | |

| - ‘ PREP. ANALYSIS
FIELD SAMPLE | ANALYSIS DATE DATE DATE HOLDING | HOLDING ‘
ID | TYPE | SAMPLED | PREPARED | ANALYZED { TIME, DAYS | TIME, DAYS | QUALIFIER
B0O1971 - | Hex. Chromium | 4/02/93 | a115/93 4/16/93 24 Hours  |1J
B01972 | Hex. Chromium | 4/02/93 | 4/15/93 4/16/93 24 Hours | J
B01973 - | Hex. Chromium | 4/02/93 4/15/93 4/16/93 24 Hours | J
B01974 - | Hex. Chromium | 4/02/93 | 4/15/93 4/16/93 | 24 Hours I

| BO1975 | Hex. Chromium | 4/02/93 4/15/93 4/16/93 . . 24 Hours J
B01976 | Hex. Chromium | 4102193 | 4/15/93 4/16/93 | 24 Hours J
B01977 | Hex. Chromium | 4/02/93 | 471593 4/16/93 | 24 Hours I

| B01979 | Hex. Chromium | 4/02/93 | 4/15/93 4/16/93 24 Hours ]
B01980 - | Hex. Chromium '| 4/02/93 | 4/15/93 4/16/93 24 Hours I

E— S SU——

'g£Z-I1-NI-AS-OHM

*ADY

0



II SDG: B01971

CALIBRATION DATA SUMMARY

PAGE_| OF_1

REVIEWER: LM . DATE: 1/21/94 I |

" COMMENTS:
l CALIB. TYPE: INITIAL CONTINUING INSTRUMENT:
CALIB. DATE COMPOUND RF RSD/%D/%R | SAMPLES QUALIFIER
AFFECTED '
4/16/93 Hexavalent Chromium 113% B01971, B01972, None

a

B01973, B01974, .

B01975, BO1976,

B01977, BO1979,

B01980

‘A9Y ‘GEZ-IL~NI~-QS-DHM

o
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ACCURACY DATA SUMMARY

%maﬂmlmng

L8

F
R adled b sidadi b

SDG: B01971 REVIEWER: LM DATE: 1/21/94 PAGE_1 _OF_1_ -‘H
COMMENTS: | | | H
| SAMPLE(S) QUALIFIER |

SAMPLE ID COMPOUND % RECOVERY AFFECTED . REQUIRED '
BO1980 Hex. Chromium 49.0 BO1971, BO1972, |J |

B01973, B01974,

B01975, BO1976,

B01977, B01979,

BO1980

‘geZ~I1-NI-QS-DHM

*ADY

0
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REVIEWER LM

DATE: 1/21/94

PAGE __I_OF

QUALIFIER SAMPLES REASON
AFFECTED

J All Holding Time Exceeded

None All CCV >110%

J All Matrix Spike

SN N NN SN W S— E—




WET CHEMISTRY/ANIONS ANALYSIS, SOIL MATRIX, (mg/Kg) Page__1__of__1__
Project: WESTINGHOUSE-HANFORD

Laboratory: Roy F. Weston

Case |SDG: B01978

Sampie Number B(1978

Location. TPE6

Remarks Split

Sample Date 4/02/93 )

Analytes Method [Result |Q |Result |Q [Result Result Rasult Result Rasult Result Result [Q [Result [Q
Chromium Vi 218.4 0.11 (U

TP=Test Pit

'StZ~-1L-NI-AS-DHM

*A9Y

0
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HOLDING TIME SUMMARY

SDG: B01978 REVIEWER: LM DATE: 2/28/94 PAGE_1 OF_1_
|| COMMENTS:
- PREP. | ANALYSIS
FIELD SAMPLE | ANALYSIS | DATE DATE DATE HOLDING HOLDING
D TYPE SAMPLED | PREPARED . | ANALYZED | TIME, DAYS | TIME, DAYS | QUALIFIER
B01978 Hex. 4/02/93 ' 4/14/93 S 1 24 Hours I
Chromium '

‘S£Z-IL-NI-~-0S~-OHM

AN

0
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DATA QUALIFICATION SUMMARY

‘& SDG: B01978 REVIEWER: DATE: 2/28/94 PAGE_1 OF_1 _
t COMMENTS:
_ 4 COMPOUND QUALIFIER SAMPLES REASON
AFFECTED
Hex. Chromium J B01978 Holding Time Exceeded
I |
| |
|[ |
B
|
|
I
i
||
f
ﬁ 1|
3-3b
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WET CHEMISTRY/ANIONS ANALYSIS, SOIL MAmIXf. {mg/Kg)

Project: WESTINGHOUSE-HANFORD

Laboratory. Roy F. Weston

Page_1__of _1__

Case [SDG: B01990

Sample Number B01990

Location, TPC6

Remarks Split

Sampie Date 4/08/93 ‘

Analytes Method {Rasult [Q |Result Result Result Result Resuit Result Rasult Result |Q |Result |Q
Chromium Vi 218.4 0.11 |UJ ‘ '

TP=Tast Pit

*A®Y ‘GEZT~IL~NI-AS-DHM

0
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HOLDING T1M=E SUMMARY
==I ======I= . ==========’==
" SDG: B01990 'REVIEWER: LM - DATE; 2/28/94 l "~ PAGE | _OF_1
| commeNs: | | |
g ; PREP. ANALYSIS
FIELD SAMPLE | ANALYSIS DATE DATE DATE HOLDING HOLDING '
D ‘ TYPE SAMPLED PREPARED IﬁNALYZED TIME, DAYS TIME, DAYS QUALIFIER
B019%0 - Hex. 4/08/93 4/14/93 24 Hours J
Chromium ‘ ‘

‘GEZ~-1L-NI~-AS-OHM

‘ADY

o
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DATA QUALIFICATION SUMMARY -

| SDG: B01990 DATE: 2/28/94 PAGE_1 OF_{
| COMMENTS:

| compouND QUALIFIER SAMPLES REASON
AFFECTED

| Hex. Chromium I B019%0 Holding Time Exceeded

TTTTT

L

r
ﬂ

3-10b
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WET CHEMISTRY/ANIONS ANALYSIS, SOIL MATRIX, (mg/Kg) Page__1__of__1__
Project: WESTINGHOUSE-HANFORD

Laboratony: TMA .

Casa [SDG: B01934 : : ‘

Sample Number B01994 B01995 B01996  |B01997  |B01998 6801999 B019B1 B019B2 [BO19B3 .

Location EB TPG1. TPG2 TPG3 TPG4 . TPG4 TPGS TPG6 TPG?

Remarks | EQP.Blank . Co . Duplicate ‘ .

Sample Date 4/13/93 4713193 4113/93 4/13/93 [4/13/93 4/13/93 471393 4/13/93 4113/93

Analytes Method [Result [Q |Resuit Result Result |G [Result Flesult |Q |Result Result Result [Q [Result
Chromium VI 7197 | 0.50| J 0.54 0.56 “056[J]| 055 0.53 053] J

0.54

ns4]Jd

EB=Equipment Blank, TP=Taest Pit

16e2-I1-NI-AS-OHM

‘A9y

0
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HOLDING TIME SUMMARY

SDG: B01994 | REVIEWER: PG | DATE: 1/14/94 PAGE_1 OF_1 .
COMMENTS:
—_— . PREP. ANALYSIS'
FIELD SAMPLE | ANALYSIS DATE DATE = | DATE HOLDING | HOLDING | ;
ID TYPE SAMPLED | PREPARED | ANALYZED | TIME, DAYS | TIME, DAYS | QUALIFIER
B01994 Hex. Chromium | 4/13/93 | 412393 | 4126/93 24 Hours | |
B01995 Hex. Chromium | 4/13/93 | 42393 . | 426193 24 Hours ]
| B019% Hex. Chromium | 4/13/93 | 4/23/93 | 4/26/93 24 Hours I
t Bo1997 Hex. Chromium | 4/13/93 | 412393 . | 4126/93 24 Hours J
B01998 Hex. Chromium | 4/13/93 | 423193 . | 4/26/93 24 Hours ]
B01999 Hex. Chromium | 4/13/93 [ 4/23/93 | 4126/93 24 Hours J _!
I Bot9B1 Hex. Chromium | 4/13/93 | 412393, | 4/26/93 24 Hours ]
I Bo19B2 Hex. Chromium | 4/13/03 | 4/23/93 4126/93 24 Hours I :
B019B3 Hex. Chromium | 4/13/93 4/23/93 4/26/93 o 24 Hours J
( o — —

‘6€Z-11L-NI-AS-OHM

*A9Y

0
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_ _ ir -
I AOLALATAT -

“ LAJIVLIVIE Y la

COMPOUND QUALIFIER SAMPLES REASON
AFFECTED
Hexavalent J All Holding time exceeded

Chromium

W

=T=fﬁfﬁf‘=ﬁﬁ=ﬁ

—
p




WET CHEMISTRY/ANIONS ANALY SIS, SOIt. MATRIX, (mg/Kg)

Project: WESTINGHOUSE-HANFDRD

Paga_1_;_ of __1__

0.11 [UJ

Laboratory: Roy F. Weston

Case - |SDG: B019B0)

Sample Number B01980

Location TPG4

Remarks Spilit.

Sampla Date 4/13/93 , ‘

Analytes Method |Result |@ |Result Rasult Result Rasuit Result Resuit Result Rosult [Q [Resukt [Q
Chromium Vi 7197

TP=Test Pit

‘GE€ZT=-IL-NI-AS-DHM

*ADYE

0



epT-¢

HOLDING TIME SUMMARY

I REVIEWER: LM

J SDG: BOI9BO DATE: 2/28/94 | PAG _I,__
COMMENTS:
| o PREP. ANALYSIS
| FIELD SAMPLE { ANALYSIS DATE DATE DATE | HOLDING HOLDING
ID . TYPE ; SAMPLED PREPARED ANALYZED | TIME, DAI..YS TIME, DAYS QUALIFIER .
B0O19B0 Hex, 4/13/93 4/19/93 24 Hours J
' Chromium

——
e —
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WHC-SD-EN-TI-235, Rev. 0

DATA QUALIFICATION SUMMARY

SDG: B019B0 REVIEWER: LM | DATE: 2/28/94 PAGE___I___OF;
COMMENTS
COMPOUND | QUALIFIER | SAMPLES REASON
AFFECTED
Hex. Chromium J B019B0 Holding Time Exceeded
1
|
| Il
|
I
l
||

3-14b
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WET CHEMISTRY/ANIONS ANALYSIS, SOIL MATRIX, (mg/Kg)

Project: WESTINGHOUSE-HANFORD

Page_.1__of_2

Laboratory: TMA o
Case '[SDG: BO8XH9 : | L '

Sample Number BOSXH9 B01981 B01982 B01983 801984 B01985 1801986 B01987 B01988 801989
Location EB TPD1 TPD2 TPCH TPC2 TPC3 ITPC4 TPC5 - TPCH TPC6
Remarks Equip.Blank ! 3 ‘ ) Duplicate
Sample Date 4/08/93 4/08/93- 4/08/93 4/08/93 4/08/93 4/08/93 4/08/93 4/08/93 4/08/33 4/08/33
Analytes Method [Result [Q |Result [Q |Result [Q [Result [Q [Result |@ [Result’ [@ |Result |Q |Result |Q |Result |Q |Fesult |Q
Chromium VI 71971 054 |UJ| 055 (UJ}] 054 UJ] 055 U] 054 |UJ] 056 [UJ] 056 U] 055 |UJ] 056 [UJ]  0.56 [UJ

EB=Equipmant Blank, TPuTast Pit, N/A=Not Applicable

*A3Y ‘GEZ-IL-NI-AS-DHM
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WET CHEIMISTRYIANIONS- ANALYSIS, SOIL MATRIX, (mg/Kg)

Project: WESTINGHOUSE-HANFORD

Page_2_ of_2_ _

Laboratory: TMA :

Case |SDG: B08XHI

Sample Number 801991 B01992

Location - TPC7 TPC8

Remarks - ‘

Sample Date - 4/08/93 4/068/93 ‘

Analytes Method |Rasult |Q JResult {Q |Result Result Result Result Rasult Result Result |Q |Result [Q
Chromium VI 7197 | '0.54 |UJ| 0.54 [UJ ‘

‘A®d 'G¢Z-Il-NI-AS-DHM

EB=Equipment Blank, TP=Tast Pit, N/A=Not Applicable

0
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SDG: BO8XH9

HOLDING TIME SUMMARY

PAGE_| OF_1 _ H

=: ; e
REVIEWER: LM | ]DATE: 1/21/94 |

COMMENTS: H
| ) PREP. ANALYSIS - ]
FIELD SAMPLE | ANALYSIS | DATE : DATE DATE HOLDING HOLDING |
ID TYPE | SAMPLED | PREPARED | ANALYZED | TIME, DAYS | TIME, DAYS | QUALIFIER
BO8XH9 Hex. Chromium | 4/8/93 4/26/93 i4 Hours  |[J “
II B01981 Hex. Chromium | 4/8/93 . 4/26/93 24 Hours J
u B01982 Hex. Chromium | 4/8/93 4/26/93 24 Hours J
I B01983 Hex. Chromium | 4/8/93 4/26/93 2I4 Hours J
!i B01984 Hex. Chromium | 4/8/93 . 4/26/93 i4 Hours J
B01985 Hex. Chromium | 4/8/93 4/26/93 24 Hours |
B01986 Hex. Chromium | 4/8/93 4/26/93 24 Hours J
BO1987 Hex. Chromium | 4/8/93 4/26/93 24 Hours J
'LBOIQSS Hex. Chromium | 4/8/93 4/26/93 24 Hours ]
“ B01989 Hex. Chromium | 4/8/93 . 4/26/93 24 Hours J
B01991 Hex. Chromium | 4/8/93 4/26/93 24 Hours J
B01992 Hex. Chromium | 4/8/93 4/26/93 24 Hours ]
|
L N I B I E—
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WHC-SD-EN-TI-~235, Rev. 0

DATA QUALIFICATION SUMMARY

DG: _BO8XH9 _ _} REVIEWER: LM | DATE: 1/21/94

-BS
n_

COMMENTS:
COMPOUND QUALIFIER SAMPLES REASON
AFFECTED
Hex. Chromium J All Holding Time Exceeded “

B Y N O O O

3-18




WHC-SD-EN-TI-235, Rev. 0

TION AND SAMPLE INFORMATION
 SAMPLE o p i paTE
- NUMBER | MATRIX | SAMPLED | NV/V | RADIOCHEMISTRY |
BO1972 s 04/02/93 v 44
BO1973 S 04/02/93 \ a4
B01974 $ 04/02/93 \ a4
| B01975 S 04/02/93 v 44
Test Pit E6 B01976 $ 04/02/93 v 44
— I B01977 S 04/02/93 v 4-4 I
5 | B01978 s 04/02/93 v 45
iﬁ? ﬂ Test Pit E1 B01679 S 04/02/93 v 44
:’» Test Pit D1 B01981 S 04/08/93 \% 49
I Test Pit D2 B01982 s 04/08/93 \ 49
Test Pit C1 B01983 S 04/08/93 v 4-9
 TestPitC2 B01984 s 04/08/93 v 49
0 Test Pit C3 B0198S S 04/08/93 \ 4-9
Test Pit C4 B01986 S 04/08/93 v 49
Test Pit CS B01987 S 04/08/93 v 49
Test Pit C6 B01988 s 04/08/93 \ 49
— g - 1 BO1989 S 04/08/93 v 49
B01990 S 04/08/93 v 46
Test Pit C7 BO1991 - S 04/08/93 Y 410
Test Pit C8 ~ B01992 S 04/08/93 v 410 I
Test Pit G1 B01995 S 04/13/93 v 47
© o | TesthitGzr | Bos | S 04/13/93 \ 47
I Test pic 63 B01997 s 04/13/93 v 47
Test Pit G4 B01998 s 04/13/93 v 47
B01999 S 04/13/93 v 47
BO19BO s 04/13/93 v 48
Test Pit G5 B019B1 S 04/13/93 v 47
Test Pit G6 B019B2 s 04/13/93 \ a7
e D TestPwG7 - -} --Be19B3 - s 04/13/93 v 47




WHC~SD-EN-TI-235, Rev. 0

PLE INFORMATION

. DATE |
SAMPLED |

S 03/31/93
S 04/02/93
S 04/13/93
S 04/02/93

"<<<<




WHC-SD-EN-TI-235, Rev. 0O

4.0 GAMMA SPECTROSCOPY DATA VALIDATION

4.1 DATA PACKAGE COMPLETENESS

The following data packages (SDG Nos.) were submitted for
validation and found to be complete:

-~ B61971~ - BO1978  BO1990~  BO19S4  BO1IBO ~ BOSKHY

4.2 HOLDING TIMES

Holding times are calculated from Chains-of-Custody to
determine the validity of the results. The maximum holding time
for this analysis is six months. ’ '

All holding times were acceptable,

4.3 INSTRUMENT CALIBRATION AND PERFORMANCE

Instrument calibration is performed to establish that the
~gamma-spectroscopy system used is capable of producing acceptable
and reliable analytical data. The 1n1t1a1 calibration was
performed according to manufacturer’s recommendations and
consists of an instrument efficiency determination for each gamma
radionuclide region of interest, and a system resolution
assessment as measured by the full-width at half maximum for each
peak. 1Initial calibration was performed for each counting
geometry used during the analysis of Westinghouse-Hanford
samples. - Continuing calibration checks are performed to verify
that instrument performance is stable and reproducible.

Due to a lack of daily check source counts and weekly
background counts before and after sample analysis, all gamma
results in all SDGs were rejected. Due to a lack of annual
calibration data for Gamma Spectroscopy Liquid Marinelli Detector
#3, results for the following samples were rejected "R": B01972,
B01975 and B01979 in SDG No. B01971; B01981, B(01984, B01987 and
B01991 in SDG No. BO8XH9; B01995, B01997, BO19B1 and BO19B3 in
"SDG No. B01%9%4. All gamma sample results were qualified as
estimated and flagged "J" due to the continuing calibration check
source not being identified by nuclide and activity.

4.4 ACCURACY

Accuracy was evaluated by analyzing soil or distilled water
samples spiked with known amounts of gamma emitting

4-1



WHC-SD~EN-TI-235, Rev. 0

radionuclides. The sample activity as determined by sample
analysis is compared to the known activity to assess accuracy.
The acceptable spiked recovery range is 80 to 120 percent. If
spiked sample results were outside this range the associated data
are qualified as estimated "J/UJ".

——----All accuracy results were acceptabie.

4.5 PRECISION

Analytical precision is expressed by the RPD between the
recoveries of duplicate matrix spike analyses performed on a
sample. When the laboratory has not performed duplicate spike
analyses, precision may also be assessed using unspiked duplicate
sample analyses. A duplicate with a RPD less than 35 percent is
acceptable. If sample and duplicate activities are both <SxLLD,
a control limit of 2xLLD is used. If sample and duplicate values
are both below the LLD, no control limit is applicable. If the
RPD is outside the applicable control limit, associated results
are qualified as estimated detects "J" or estimated non-detects
n UJ ” .

All precision results were acceptable.

4.6 BLANK SAMPLES

- ‘Blank samples ‘are analyzed to determine if positive results
may be due to field and/or laboratory contamination.

... _Due to blank contamination, all Thorium-228 results in SDG

Nos. B01978 and B01990 were qualified as estimated and flagged

llJll N

All other blank results were acceptable.

4.7 ANALYTE QUANTITATION AND REPORTED DETECTION LIMITS

Analyte quantitations and detection limits were recalculated
for all samples in each data delivery package to verify their
accuracy.

All analyte quantitation and reported detection limits were
acceptable.

4.8 COVERALL ASSESSMENT AND SUMMARY

A review of instrument continuing calibration information
and QC data indicates that instrument performance was inadequate
for these analyses. Due to a lack of continuing calibration
information, all gamma results in all SDGs were rejected. Due to
the lack of an annual calibration for Liquid Marinelli Detector

4-2



WHC-~-SD-EN-TI-~235, Rev. 0

#3, all results in three SDGs were rejected. All validated
sample results in all SDGs were qualified as estimated and
flagged "J" due to the continuing calibration check source not
being identified by nuclide and activity. Data qualified as
estimated is valid and usable for limited purposes only.
Rejected data is invalid and unusable for any purpose.



RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (pCi/gs-2 standard deviations)

Project: WESTINGHOUSE-HANFORD

Page__1__of_1__

Laboratory: TMA | | i - !

Case ' |SDG: B01971 L !

Sample Number “1B01971 . [B01972 B01973 [B01974 | [B01975 B01976 BO1977  |B801979  |B01980
Location “|EB TPE2 TPE3 TPE4 |TPES TPE6 TPE6 TPE1 EB
Remarks “|e. ‘ ) o DUP ' EB

Sample Date |03/31/93  [04/02/93 . {04/02/193  [04/02/93 | |04/02/93 [04/02/93  |04/02/93 |04/02/93  }04/02/93
Radiochemistry Analytes Result JQ [Result [Q [Result JQ [Resuik [Q jResult [Q [Result |Q [Result |Q |Result |Q [Resuit [Q |Result |Q
Potassium-40 13 [R 13|R 14 |R 14 IR 14 [R 14 |R 1B3[R] " W3R] oaa R
Iron-59 N/D [R N/O |R N/D |R N/D |R N/D [R N |R WD[R| NOJR N/D |R
Chromium-51 N/D |R N/D [R. N/D |R N/D (R ND [R N/D [R WDIR | NOJR ND |R
Cobalt-60 N/D |R N/D [R N/D |R N/D [R ND |[R N/D |R WD [R ND|R ND R |
Zinc-65 N/D [R N/D R N/D IR ND R ND |R N/D |R WO R ND [R ND |R
Ruthenium-106 N/D |R ND |R N/D |R ND R N/D [R N/D |R WO |R ‘ND |R ND |R
Casium-134 " ND IR N/D |R N/D [R ND R N/D IR N/D IR WD [R 'ND |R ND |R
Cesium-137 " 0.094 {R N/D [R N/D [R N/O |R N/D R N/D |R /D R 'N/D [R N/D IR
Europium-152 N/D |R N/D R N/D |R ND [R NO |R N/D |R HND |R 'N/D |R ND [R
Europium-154 N/D |R N/D [R N/D [R N/D [A N [R ND |R N/D |R ‘N/D [R N/D R
Radium-226 048 [R | 051 R 0.59 |R 059 |R | 052]R 048[R] 050[R| 053|/R| o0.11][R
Thorium-228 063|[R | 070]R 1.2 R 082k | 089JR | 083|R 073]R | 076[R | o0.18]|R
Thorium-232 054 /R | 0951IR 0.87 [R 089|/R | 086|R | 086IR 0.61 |R 1.0[R [ 0a7]R

EB = Equipment Blank, TP = Tast Pit, DUP = Duplicate, N/D = Not Delacted

0 "A®Y ‘GtZ-Il-NI-AS-DHM



RADIOﬂbHEMISTRY ANALYSIS, SOIL MATRIX, (pCl/g+-2 standard deviations)

:Pag 1_of__1

Project: WESTINGHOUSE-HANFORD !
Laboratory: TELEDYNE ‘
Case | [SDG: B01978

Sample Number B01978

Location TPE6

Remarks SPLIT

Sample Date 04/02/33 ‘ .
Radiochemistry Analytes  |Result |Q |Result Result Result Result [Q [Result Result Resiit Resull [Q |Result |Q
Beryllium-7 <02 [R ‘ '

Potassium-40 147 |R

Manganese-54 <0.02 R

Cobalt-58 <0.02 IR

Iron-59 <0.05 |R

Cobalt-60 <0.02 |R

Zinc-65 <0.05 [R

Zirconium-95 <0.03 |R

Ruthernium-103 <0.02 |R

Ruthenium-106 <0.2 (R

lodine-131 <0.08 |R

Cesium-134 <0.03 |R

Cesium-137 <0.02 IR

Barium-140 <0.04 |R

Corium-141 <0.04 |R

Cerium-144 <01 |R j

Europiym-152 0.45 [R

Europium-154 <0.07 |R

Europium-155 <0.07 |R

Radium -226 1.06 |RA

Thoriurn-228 0.579 |R

Thorium-234 <04 |R

TP = Test Pit

‘GEZ2-TI1-NI~-AS-DHM
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RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (pCi/g+-2 standard deviations)

Project: 'WESTINGHOUSE-HANFORD

Page__1__of__1__

Laboratory: TELEDYNE

Case [$DG: B01990

Sample Mumber B019%0

Location TPC6H

Remarks SPLIT

Sample Date 04/08/93 ‘ , . K
Radiochemistry Analytes Result [Q [Result Rasult (@ |Result Result Rasult Result Result Result [Q |Result |Q
Beryllium-~7 <0.2 |[R : ‘ 2
|Potassium-40 146 |R

Manganese-54 <0.03 |R

Cobalt-58 <0.02 |R

Iron-59 <0.06 |R |

Cobalt-60 <0.02 |R

Zinc-65 <0.06 |R

Zirconium-95 <0.03 |R

Ruthenium-103 <0.03 |R

Ruthenlum-106 <0.2 R

lodine-131 <0.06 [R

Cesium-134 0.030 |R

Cesium-137 0.054 |R

Barium-140 <Q.04 |R

Cerium-141 <0.04 R

Cerium-144 <0.1 R

Europium~152 <0.07 |R

Europium-154 <0.08 |R

Europlum-155 <008 |R

Radium-226 0.989 |R

Thorium-228 0.664 |R

Thorlum-234 <0.5 R

TP = Test Pit

‘AN ‘GEZ~TL~NA-aS=-JHM
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'RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (pCifg+-2 standard deviations)

[Project: WESTINGHOUSE-HANFORD

Page__1__of 1__

Laboratory: TMA R .

Case |SDG: B01994 | j -

Sample Number . 1B01994 B01995 B01996 B01997 B801998 801999 B019B1 BO1982 801983
Location . |EB - TPGH TPG2 TPG3 TPG4 TPG4 TPGS TPG6 TPG7
Remarks . |EB Do ‘ . , DUP

Sample Date _{04/13/93  [04/43/93  |04M13/93  104/12/93  |04/13/93  [04/13/93  104/13/93  [04/13/93  |04/13/93 -
Radiochemistry Analytes  [Result [Q [Result [Q Result JQ [Result JQ [Result [Q [Result [Q [Result [Q [Result [Q |Resuit [Q |Result [Q
Potassium-40 .036|R | " 13|R 12 |R 13 |R 13 |R 13 |R 11 [R 13 |R 13 |R
Iron-59 N/D |R N/DJR | ND R ND|R |  NDIR ND |R N/D |R N/D R N/D |R
Chromium-51 . N/D IR ND[R | ND|R N/D |R N/D |R N/D |R NDIR| NMOJ|R N/D [R
Cobalt-60 " N/D [R NDIR |  NIDJ|R N/D |R N/D [R N/D |[R N/D |R N/D |R N/D |IR
Zinc-65 N/D (R ND|R | . ND]R N/D {R N/D |R N/D |R ND(R [ NODJR N/D IR
Ruthenium-106 N/D |R ND|R |  NDJR N/D |[R N/D R N/D IR NDIR| ND|R N/D |R
Caslum-134 N/D |R N/D (R N/D |R N/D |R N/D |R N/D {R N/D |R ND |R N/D |R
Ceslum-137 N/O |R N/O [R | 0.048 |R N/D|R | 0086 [R | 0.089 |R NDIR| ND|R N/D |R
Cerium-144 N/D [R NO[R | | ND IR N/O (R N/D |R N/D |R N/D |R ND |R ND |R
Europium-152 N/O R N/D |R N/D |R N/O (R N/D R N/D |R N/D {R N/D [R N/D [R
Europlum-154 ND R N/D |R N/D |R N/D |R N/D [R N/D |R N/D |R N/D {R N/D [R
Radlum-226 004|R| 046[R 0.50 |R 0.44 |R 0.51 |R 0.42 |R 0.48 |R 0.45 |R 0.51 [R
Thorlum-228 0.098 [R 0.82 |R 0.66 |R 0.64 R 0.96 [R 0.69 |R 0.74 |R 1.0 {R 072 |IR
Thorium-232 0.12 |R R 0.66 |R 0.59 |R 0.71 |R 0.78 |R 0.87 |R 0.67 {R 0.97 |IR

0.78

EB = Equipment Blank, TP = Tast Pit, DUP = Duplicate, N/D = Not Detected

'e£Z-IL~-NI-AS-OHM
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RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (pCi/g+-2 standard devla(.ions)

Project: WESTINGHOUSE-HANFORD

Laboratory. TELEDYNE

Page_1__ol__1__

Case [SDG: B019B0

Sample Number 801980

Location TPG4

Remarks SPLIT

Sample Date 04/13/93 ‘ :
Radiochemistry Analytes Result {Q |Result Resuiit Resuit Result |Q [Result Result Raesult Result |Q |Result |Q
Baryllium-7 0.022 IR : ‘
Potassium-40 138 |R

Manganese-54 0.0025 |R

Cobalt-58 0.013 |RA

Iron-59 0.010 |R

Cobalt-60 0.0014 |R

Zinc-65 0.016 |R

Zirconium-95 0.0088 |R

Ruthenium-103° 0.0028 |R

Ruthenium-106 0.0099 |R 1
lodine-131 0.011 |R

Cesium-134 0.021 |R ‘

Ceslum-137 0.0747 |R

Barium-140 0.0022 |R

Cerium-141 0.0037 |R

Cerium-144 0.068 |R

Europium-152 0.43 [R

Europlum-154 0.0065 |R

Europium-155 0.014 |R

Radium-226 0.969 |R

Thorium-228 0.588 |R

Thorlum-234 0.099 [R

TP = Test Pit

*A9Y ‘SEZ-IL-NI-dS-OHM
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RADIQCHEMISTRY ANALYSIS, SOIL MATRIX, (pCUg+-2 standard deviations) | | i | Page_1_of_2__

B / | | | |

. . ‘ : ! | ! [
Project: WEJTIINGHOUSE-HANFORD ‘ , :
Laboratory: TMA ‘ ‘ : i ‘ ; i
Case L |SDG: BOSXHY ' } . : 1 . 1 ; :
Sampie Number BOSXH9 ' |B01981  [B01982  |B01983 - [B01984  [B01985  [B01986 ' [B01967  [B01988  [B01989
Location EB _1TPD1 TPD2 TPC1 - TTPC2 TPC3  [TPC4  [TPCS __ |TPCH TPC6
Remarks EB 1 - ‘ . | | | DUP
Sample Date’ 04/02/93  |04/08/93 [04/08/93  [04/08/93  [04/08/93  [04/08/93  [04/08/93 — [04/08/93 * [04/08/93  [04/08/93
Radiochemisiry Analytes _ [Result |Q [Result |Q [Result [Q |Resuit |G |Resuit |O [Resull [Q |Resuit |Q |Result | |Result [Q |Resut |Q
Potassium-40 0.29 [R 14 |R 13]R 14 [Fi 14[R t5|R | 13]R 14 |R 13|R 14 |R
ron-59 NOIRT ND[RT ND[R NDIR [ NDR|{ NDIR[ No[R | n[R] NDIR [ NDIR
Chromium-51 NDIR | ND|R [ NDJR NDIR | NODR| ND[R] Nno[R | NDIR] NDIR]| NDIR
Cobali-60 NDIR] NDIR| NDR| NDIR|[ NDR] NDIR] NMDJR| ND[RT ND[R]| NOJR
Zinc-65 NDIR]T NDIR| NDIR NDIRT NDJR] ND[R] NDJR | NDJR| ND[R| NDJR
Ruthenium-106 NDIRT NDIR T NDJR NOJR] wDIR] NDIR] NDIR] NDfR | NDIR| NDIR
Ceslum-134 NDIR | ND[R | NDJR NDIR] NDR| NDR]| NDIR| ND[R| ND[R|{ ND|R
Ceslum-137 NOR| 016/R|] NDJR| 0072][R | ND|R | 0.081|R | 0.040|R | 0.053|Ft | 0.044 [R | 0.049 R
Corium-144 NO[R [ ND|R ™ NDJR NDIR] NDIR| NMDIR| NDJR| nD[R| NDIR| ND[R
Europlum-152 NDIRT NDIR| NDIR NDIR| NDIR| NDJR| NDJR! NDR|] ND[R| NDJR
Europium-154 NOIR | NDI|R [~ NDJR NOIR] ND[R| NDIR| NmJR| NDIR | NOIR| ND[R
Radium-226 011 [R [ 066[R] 070]R 053/R | 057|R | 054[R | 054[R | o052]A | 054[R | 052[R
Thorium-228 0.181R'| "082]|R 1.2 R 068JR | 0.70[R 1.0/A | o85|R [ 075[A | o0.92[R | 0.34]R
Thorium-232 ND [R 1.0[A ] 075[R 087/R |  075|R [ 067[R | 083[R | 082]A 1.0/R | 062]R

EB = Equipment Blank, TP = Test Pit, DUP = Duplicate, N/D = Not Detected

‘A9Y ‘GE€Z-1L-NI-JS-OHM
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FADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (oCifigs-2 standard deviations)

Project: WESTINGHOUSE-HANFORD

Page_2_of_2_
|

Laboratory: TMA i

Case’ ~ |SDG: B0O8XH9

Sample Number B01991 B01992 .

Location TPC? TPC8

Remarks '

Sample Date 04/08/93  |04/08/93 - . . B
Radiochemistry Analytes Result [Q [Result |1 |Result Rasult Result |Result Result Rosult Rosult |Q |Result |Q
Potasslum-40 14 |R 13 |H ‘
Iron-59 N/D |R N/D |A

Chromium-51 N/D |R N/D |H

Cobalt-60 N/D |R N/D |F

Zinc-65 N/D |R N/D |R;

Ruthenium-106 N/D |R N/D |R

Casium-134 N/D |R N/D |R

Cesium-137 N/D (R N/D (R

Cerium-144 N/D |R N/D |RI

Europlium-152 N/D R N/D |R

Ewroplum-154 N/D |R N/D IR

Radlum-226 051 |R 0.58 |R

Thorlum-228 0.68 |R 1.0 [R

Thorlum-232 0.75 [R 0.84 |A

EB = Equipment Blank, TP = Test Pit, DUP = Duplicate, N/D = Not Detected

0 *A®¥ ‘SEZ-II-NI-AS-DHM
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